Novel role of presenilins in maturation and transport of integrin beta 1.
Presenilins (PSs) play important roles in modulating the trafficking and maturation of several membrane proteins. However, the target membrane proteins whose trafficking and maturation are regulated by PS are largely unknown. By characterizing PS-deficient fibroblasts, we found that integrin beta1 maturation is promoted markedly in PS1 and PS2 double-deficient fibroblasts and moderately in PS1- or PS2-deficient fibroblasts; in contrast, nicastrin maturation is completely inhibited in PS1 and PS2 double-deficient fibroblasts. Subcellular fractionation analysis demonstrated that integrin beta1 maturation is promoted in the Golgi apparatus. The mature integrin beta1 with an increased expression level was delivered to the cell surface, which resulted in an increased cell surface expression level of mature integrin beta1 in PS1 and PS2 double-deficient fibroblasts. PS1 and PS2 double-deficient fibroblasts exhibited an enhanced ability to adhere to culture dishes coated with integrin beta1 ligands, namely, fibronectin and laminin. The inhibition of gamma-secretase activity enhances neither integrin beta1 maturation nor the adhesion of wild-type cells. Moreover, PS deficiency also promoted the maturation of integrins alpha3 and alpha5 and the cell surface expression of integrin alpha3. Integrins alpha3 and alpha5 were coimmunoprecipitated with integrin beta1, suggesting the formation of the functional heterodimers integrins alpha3beta1 and alpha5beta1. Note that integrin beta1 exhibited features opposite those of nicastrin in terms of maturation and trafficking from the endoplasmic reticulum (ER) to the Golgi apparatus in PS1 and PS2 double-deficient fibroblasts. Our results therefore suggest that PS regulates the maturation of membrane proteins in opposite directions and cell adhesion by modulating integrin maturation.